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0. FOREWORD 

0.1 This Indian Standard ( Part 2 ) ( First Revision ) was adopted by the 
Indian Standards Institution on 1 January 1987, after the draft finalized 
by the Laboratoryware and Related Apparatus Sectional Committee 
had been approved by the Chemical Division Council. 
0.2 This standard was originally published as IS : 3608-1966* covering 
alcoholometers without thermometer. Subsequently, International 
Organization for Standardization ( ISO ) brought out the following 
standards: 

ISO 4801-1979 Glass alcoholometers and alcohol hydrometers not 
incorporating a thermometer 

ISO 4805-1982 Laboratory glassware — Thermo-alcoholometers and 
alcohol-thermo-hydrometers 

The Committee responsible for the preparation of this standard 
decided to revise IS : 3608-1966* in order to align this standard with 
the above ISO Standards. Accordingly, this standard has now been 
revised in two parts: Part 1 glass alcoholometers without thermometer; 
and Part 2 glass alcoholometers with thermometer. 

0,3 In this revision, the alcoholometers having 0*2° graduation ( type B ) 
have been omitted as the same are not in use. Instead two classes of 
accuracy have been introduced for glass alcoholometers without thermo- 
meter; class A for more accurate work and class B for normal work. 
Alcoholometer with thermometer has also been included. However, in 
the case of alcoholometer with thermometer only one type of accuracy, 
namely, class B, has been prescribed. Modifications in dimensions of 
alcoholometers have been made. Reference temperature has also been 
changed from 15 to 20°C in order to align with the international 
practice. 

♦Specification for glass alcoholometers. 
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0.4 This standard contains 8.2 which calls for an agreement between the 
purchaser and the supplier. 

0.5 Besides the specifications for alcoholometers, the following two 
Indian Standards on alcoholometric tables have also been published: 

IS: 2302-1962 Table for alcoholometry ( by centesimal hydrometers) 
IS : 3506-1967 Tables for alcoholometry ( by pyknometer method ) 

These tables are presently based on reference temperature of 15°C. 
However, to fall in line with the international practice and to achieve 
utmost accuracy, these tables are being revised to 20°G reference 
temperature. 

0.6 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accor- 
dance with IS : 2-1960*. The number of significant places retained in 
the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 

1.1 This standard ( Part 2 ) prescribes the requirements and the methods 
of sampling and test for thermo-alcoholometers meant for determining 
the ethanol content in ethanol-water mixtures at 20°C. 

1.1.1 The basis of graduations of these alcoholometers are the values 
of density versus composition of ethanol solutions by volume as given in 
Table 1 of this standard and are based on values adopted by the Inter- 
national Organization of Legal Metrology ( OIML ). 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the definitions given in IS : 1382- 
1981|, in addition to the following shall apply. 

2.1 Alcoholometer — an instrument which indicates the alcoholic 
strength by volume of a mixture of water and ethanol. 

2.2 Bulb — The wider portion of the alcoholometer containing the 
loading material. 

2.3 Ethanol Content ( at Temperature t°C ) — The number of 
parts by volume of ethanol at 20°C contained in 100 parts by volume of 
the liquid at temperature t°C. 

♦Rules for rounding off numerical values ( revised ). 

fGlossary of terms relating to glass and glassware {first revision ). 
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2A Stem — The thin tubing attached to the upper part of the bulb 
containing the indicating scale, 

2.5 Thermo-alcoholometer — An instrument which indicates the 
alcoholic strength by volume of a mixture of water and ethanol and is 
provided with a built in thermometer. 

2.6 Observed Degree — The percentage volume of ethanol of an 
alcoholic solution at temperature other than 20°C. The observed degree 
shall always be given with the temperature of the liquid. 

2.7 Observed Volume — The volume of the liquid at the temperature 
at which it actually is the observed volume shall be expressed in litres at 
that particular temperature, for example, 1*025 3 litres at 25°C. 

3. TEMPERATURE OF CALIBRATION AND RANGE OF 
SCALES 

3.1 Temperature of Calibration — The alcoholometers shall be 
calibrated at 20 C C. 

3.2 Range of Scale - — The thermo-alcoholometers shall cover the 
entire range of Oto 100°C in steps of 5 degrees on each thermo-alcoholo- 
meter. An additional thermo-alcoholometer may be provided to cover 
the range 98 to 103°. 

Note — Alcoholic content more than 100 percent volumes are imaginary ( see 
Table 1 ). These values are necessary for adjustment of alcoholometers in highly 
concentrated alcohol-water mixtures at temperature between 20 to 40°C, the density 
of which formally corresponds to alcohol content more than 100 percent. 

4. BASIS OF SCALE 

4.1 The basis of scale of each type of thermo-alcoholometer shall be the 
values of density versus composition of ethanol solutions by volume as 
given in Table 1. 

5. SURFACE TENSION 

5.1 In marking graduation lines, the conventional values given in 
Table 1 shall be assumed for the surface tension at 20°C of ethanol 
solutions of various concentrations. 

6. REFERENCE LEVEL FOR READING 

6.1 The thermo-alcoholometers shall be graduated for reading at the 
level of the free horizontal surface of the liquid. 

7* REQUIREMENTS 

7.0 Thermo-alcoholometers shall conform with the general requirements 
given in IS : 9621-1980*. 

♦Principles of construction and adjustment of glass hydrometers. 
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TABLE 1 ETHANOL CONTENT BY VOLUME, DENSITY AND SURFACE TENSION AT 20C 

( Clauses 4.1 and 5 .1 ) 
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7.1 Materials 

7.1.1 Glass — The thermo-alcoholometers shall be made of colourless 
transparent glass, resistant to chemicals and thermal shock encountered 
in use. It shall be as free as possible from strain and visual defects. 

7.1.1,1 The coefficient of cubical thermal expansion of glass shall 
be ( 25 ± 2 ) X 1CT 6 per degree celsius. 

7.1.2 Loading Material — The loading material shall be confined to 
the bottom of the bulb. After the instrument has been maintained in a 
horizontal position for 1 hour at 80 C C and subsequently cooled in that 
position, it shall meet the requirements of 7.2. 

Note — The use of mercury as loading material is not permitted for alcoholometer 
only. 
7.1.2.1 There shall be no loose material whatsoever in any part of 
the instrument. 

7.2 Pattern Workmanship and Finish — The thermo-alcoholometers 
shall be of a pattern as shown in Fig. 1. 

7.2.1 It shall be circular in cross-section, robust and symmetrical 
about the main axis. It shall float vertically in alcoholic solutions of 
appropriate strength and the inclination, if any, from the vertical, shall 
not exceed 1*5 degrees. 

7.3 Thermometer Scale — In thermo-alcoholometers, the thermometer 
shall conform with the design requirements given in IS : 8787-1977* and 
those given in Table 2. 

TABLE 2 REQUIREMENTS FOR THERMOMETER FOR 
THERMO - ALCOHOLOMETER 

Sl Characteristic Requirement 

No. 

(1) (2) (3) 

i) Range of thermometer to 40°C 

ii) Immersion total 

iii) Subdivision 1 0*5°C 

iv) Scale error at any point ± 0"2°C 

v) Scale length, Min 80 mm 

vi) Extension of scale on either side 4 graduations 

vii) Expansion chamber to with-stand 80°C 

temperature rise up to, Min 

Note — The bulb of the thermometer should form an integral part of alcohol- 
meter. 



♦Principles of design, construction and use of liquid-in-glass thermometers. 
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Fig. 1 Glass Alcoholometer with Thermometer 
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7.4 Scale — The scales and inscriptions shall be marked on a smooth 
matt surface of white or off-white colour. It shall be straight and free 
from twist. Neither the scale nor the graduations shall distort or dis- 
colour when the alcoholometer is maintained at a temperature of 80°C 
for 24 hours. The thermo-alcoholometer scale shall be fully enclosed in 
the thermo-alcoholometer with all graduation marks clearly visible on 
the stem. 

7.4.1 A reference mark consisting of a short horizontal straight line 
with a 'V at each end, thus > — < shall be marked in the paper scale 
a few millimetres above the topmost graduation mark. A fine, clearly 
etched permanent line of uniform thickness shall be etched on the stem 
of the thermo-alcoholometer coincident with the horizontal portion of the 
reference mark and slightly longer than that portion of the refe- 
rence marks so that the ends of the etched line project into the £ Vs' at 
the ends of the reference mark. 

7.4.1.1 A suitable datum line shall be also marked for thermometer 
scale similar to the one given in 7.4.1. 

7.4.1.2 The graduations of thermometer shall [be in accordance 
with 8.1 of IS : 8787-1977*. 

7.4.2 The graduation lines shall be distinct and of uniform thickness 
not exceeding one fifth of the distance between the centres of adjacent 
graduation lines or 0*2 mm, whichever is less. There shall be no evident 
local irregularities in their spacing. They shall be perpendicular to the 
axis of the thermo-alcoholometer. 

7.4.3 The nominal range of each thermo-alcholometer shall not 
exceed 5 degrees. Each thermo-alcoholometer shall carry two to ten 
additional graduation lines beyond the nominal limits at both ends of 
the scale. 

7.4.4 The long, medium and short graduation lines shall extend 
respectively to at least one half, one third and one fifth of the circum- 
ference of the stem. 

7.4.5 Sequence of Graduation Lines. — Every tenth graduation line shall 
be a long line. There shall be a medium line between two consecutive 
long lines and four short lines between consecutive medium and 
long lines. 

7.4.6 Figuring of Graduation Lines for Thermo-alcoholometer — The highest 
and the lowest graduation lines referring to the nominal range of the 



♦Principles of design, construction and use ofliquid-in-glass thermometers. 
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thermo-alcoholometer shall be figured in full. At least every long 
graduation line shall be figured. Graduation lines within the nominal 
range and the inscription shall be marked in black- Graduation lines 
outside the nominal range may be marked in colour other than black. 

7.4.6.1 Figuring of graduation lines for thermometer — The figuring of 
thermometer shall be in accordance with 8.3 of IS : 8787-1977*. 

7.5 Dimensions — The dimensions shall be as given in Table 3. 

TABLE 3 DIMENSIONS FOR THERMO-ALCOHOLOMETERS 

Sl Dimensions Values 

No. 

(1) (2) (3) 

mm 

i) Overall length, Max 335 

ii) Length of scale, Min 42*5 

iii) Sub-sub-division 0' 1° 

iv) Stem diameter, Min 3 



v) Body diameter 



\Min 21 

/Max 23 



7.5.1 The cross section of the stem shall remain unchanged for at 
least 5 mm below the lowest graduation line. 

7.5.2 The stem shall extend at least 15 mm above the uppermost 
graduation line on the scale. 

7.5.3 The volume of the bulb below the lowest graduation line shall 
be between 60 and 80 cm 3 . 

7.6 Accuracy — The error at any point on the scale of thermo- 
alcoholometer shall not exceed ± 1 small division. 

7.6.1 The accuracy of the thermo-alcoholometers shall be tested in 
accordance with the procedure prescribed in Appendix A. 

7.6.2 The accuracy of the thermometer scale shall be tested in 
accordance with the method prescribed in IS : 6274-1971*. 



♦Principles of design, construction and use of liquid-in-glass thermometers. 
•Method of calibrating liquid-in-glass thermometers. 
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8. MARKING AND PACKING 

8.1 Marking — Each thermo-alcoholometer shall be marked legibly 
and indelibly with the following information: 

a) Maker's name or recognized trade-mark, if any; 

b) The word thermo-alcoholometer; 

c) Calibration temperature, that is, 20°C; 

d) Identification mark; if any. 

8.1.1 The thermo-alcoholometers may also be marked with the 
Standard Mark. 

Note — The use of the Standard Mark is governed by the provisions of the Bureau 
of Indian Standards Act 1986 and the Rules and Regulations made thereunder. The 
Standard Mark on products covered by an Indian Standard conveys the assurance 
that they have been produced to comply with the requirements of that standard 
under a well denned system of inspection, testing and quality control which is devised 
and supervised by BIS and operated by the producer. Standard marked products 
are also continuously checked by BIS for conformity to that standard as a further 
safeguard. Details of conditions under which a licence for the use of the Standard 
Mark may be granted to manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 

8.2 Packing — The thermo-alcoholometrs shall be securely packed as 
agreed to between the purchaser and the supplier. 

9. SAMPLING 

9.1 The method of drawing representative samples of the thermo- 
alcoholometers and the criteria for conformity shall be as prescribed in 
Appendix B. 

APPENDIX A 

( Clause 7.6.1 ) 

METHOD OF TESTING ACCURACY OF THERMO- 
ALOCOHOLOMETERS 

A-l. GENERAL 

A-l.l Checking of thremo-alcoholometers shall be done by one of the 
following methods: 

a) Comparison with a similar Standard Thermo-Alcoholometer 
( A-2 ); and 

b) Verifying the readings of thermo-alcoholometer at 20°C by 
determining the density of the liquid at the same temperature 
by pyknometer and then finding the observed degree corres- 
ponding to particular density from Table 1. 
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A-2. COMPARISON METHOD 

A-2.1 Readings of the liquid shall be as taken simultaneously with the 
thermo-alcoholometer under test and that with a similar but Standard 
Thermo- Alcoholometer under similar conditions. The readings shall 
be taken at four or five different points covering the entire range. 

A-2-2 The readings by thermo-alcoholorneters shall be taken in a 
circular or preferably a rectangular vessel suitable for the thermo- 
alcoholometer. Dimensions of appropriate vessels are given in 
Table 4. 



TABLE 4 RECOMMENDED SIZES OF VESSELS 

Internal Size of Vessel 


Rectangular 
mm 

( 135 ± 5) X (55 ± 3) X 
( 430 ± 5 ) 


Circular 
mm 

( 125 ± 5 ) x ( 430 ± 5 ) 



A-3. VERIFICATION BY PYKNOMETER 

A=3.1 A suitable pyknorneter of 25 ml capacity, such as shown in Fig. 2 
or pyknometer Type 3 of IS : 5717-1970* shall be used. The deter- 
mination shall be carried out at 20°C. 

A-3.2 Pour the liquid under test in a weighed pyknometer taking due 
care that no air is entrapped. Allow the level of the liquid to rise 
slightly above the mark on the neck of the pyknometer. Place the 
pyknometer in a bath so that it is immersed in the bath up to a height 
slightly below the mark. Maintain the bath at 2Q°C for about half- 
an-hour so that the liquid and the pyknometer acquire the temperature 
of the bath, Adjust the liquid level such that the meniscus just touches 
the mark on the neck of the pyknometer. Remove the pyknometer 
from the bath, wipe, dry and weigh; and determine the mass of the 
liquid. 

A-3.3 The true mass of the liquid is calculated by adding to the observed 
mass of the liquid a correction for the buoyancy effect of the air. This 
correction is calculated from the following formula: 

C ^P{V -mid) 
where 

C — correction factor, 

P = density of air at the temperature of experiment, 

V = volume in ml of liquid in the pyknometer at 20°C, 

•Specification for nyknometers, 
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m — observed mass in g of the liquid, and 
d = density of the material of weights at the temperature of 
experiment. 

A-3.4 Calculate the density of the liquid at 20°C by dividing the 
mass ( m ) of the liquid as obtained above by volume ( v ) at 20°C 
and subsequently find out corresponding degree from Table 1. Any 
departure from this value in the reading of thermo-alcoholometer for 
the same solution at 20°C separately shall be taken as error at the 
corresponding point on the scale. 





Fig. 2 Pyknometer 
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APPENDIX B 

(Clause 9.1 ) 

SAMPLING SCHEME FOR GLASS ALCOHOLOMETERS 
WITH THERMOMETER 

B-L SCALE OF SAMPLING 

B-l.l Lot — All the alcoholometers with thermometers of one type and 
range shall constitute one lot. 

B-1.2 Samples shall be taken from each lot for ascertaining the 
conformity to this specification and shall be according to Table 5. 



TABLE 5 NUMBER OF ALCOHOLOMETERS 

TO BE SELECTED 


( WITH THERMOMETERS ) 


Lot Size 


Sample Size 


Acceptance Number 


(1) 


(2) 


(3) 


Up to 15 


2 





16 to 25 


3 





26 to 50 


5 





51 to 100 


8 


1 


101 and above 


13 


2 



B-1.2. 1 The sample shall be selected from the lot at random and in 
order to ensure the randomness of selection, the method given in 
IS : 4905-1968* may be/ollowed. 

B-2. CRITERIA FOR CONFORMITY 

B-2.1 The samples selected according to col 2 of Table 5 shall be 
tested for the requirements given in 7.2, 7.4 and 7.6. The lot shall be 
declared as conforming to these requirements if all the alcoholometers 
with thermometers satisfy these requirements. 

B-2. 2 When the lot has been accepted with respect to the requirements 
of 7.2, 7,4 and 7.6, the test for other requirements given in 7 shall be 
done on the samples selected. If an alcoholometer with thermometers 
fails to satisfy any of the requirements given in 7, it shall be declared as 
defective. The lot shall be declared as conforming to the requirements 
of 7 if the number of defectives in the Jot does not exceed the corres- 
ponding acceptance numbers given in col 3 of Table 5. 



♦Methods for random sampling. 
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BUREAU OF INDIAN STANDARDS 


Headquartcfs: 




Manak Bhavaa 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 


Telephones i 331 0131 3311375 Telegram* : Manak sanatha 


( Common to 


all Offices ) 


Regions/ Offices: 


Telephone 


♦Western ; Manakalayj, E9 Ml DC, Marol Andheri ( East) 


6 32 92 95 


BOMBAY 400093 




tEastern ; 1/1 4 C. I, T. Scheme VII M, V* L P. Road, 


36 24 39 


Maniktola, CALCUTTA 700054 




Northern : SCO 445-446, Sector 36-C 


( 2 1B43 1 

I 3 16 41 


CHANDIGARH 160036 


Southern : C. 1. T. Campus, MADRAS 6001 1 3 


T41 24 42 




J 41 25 1 9 




1,41 23 16 


Broach Offices: 




J Pushpafc\ Nurmoharnsd Shaikh Marg, Kiianpur 


i 2 63 48 
j 2 63 4a 


AH MAO A BAD 3B0001 


■F* Block, Unity Bldq, Narasimharaja Square. 


22 48 05 


BANGALORE 560002 




Garujotri Complex, 5th Floor, Bhadbhada Road, 


6 67 16 


T. T, Nagar, BHOPAL 492003 




Plot No. B2/B3, Lewis Road, BHUBANESHWAK 751002 


5 36 27 


63,i 5 Ward No. 29, R. G. Barua Road 5th By el an e, 


— - 


GUWAHATI 781003 




5-8-56C L.N. Gupta Marg, HYDERABAD 600001 


22 1 83 


R14 Yudhister Marg, C Schema, JAIPUR 302005 


r 6 34 71 
\ 6 98 32 




1 17/418 B Sarvodaya Nagar, KANPUR 208006 


[21 68 76 
\21 82 92 




Pattiputra Induslrfal Estate, PATNA B0001 3 


6 23 05 


Hantex Bldg {2nd Floor), Rly Station Road, 


62 27 


Tfi IVAN DRUM 695001 




Inspection Office (With Sale Point): 




Institution of Engineers [India) Building, 1332 Shivaji Nagar, 6 24 35 


PUNE 411006 




•Silei Office in Bombay it at Novelty Chambers, Grant Road. 


ea ec 2a 


BOMBAY 400007 




tSalel Office in Calcutta la at 5 Chawringhee Approach, 


27 68 00 


P.O. fTincep Straat. CALCUTTA 700072 
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